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The association between perceived health ratings (“excellent,” “good,”
“fair,” and “poor”’) and mortality was assessed using the 1965 Human Popu-
lation Laboratory survey of a random sample of 6928 adults in Alameda
County, California, and a subsequent nine-year follow-up. Risk of death during
this period was significantly associated with perceived health rating in 1965.
The age-adjusted relative risk for mortality from all causes for those who
perceived their health as poor as compared to excellent was 2.33 for men and
5.10 for women. The association between level of perceived health and mor-
tality persisted in multiple logistic analyses with controls for age, sex, 1965
physical health status, health practices, social network participation, income,
education, health relative to age peers, anomy, morale, depression, and hap-

piness.
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An increasing number of epidemiologic
studies have pointed to the importance of
psychosocial factors in the incidence,
prognosis, and mortality from noninfecti-
ous disease. Social disconnection and iso-
lation, adverse life events, various per-
sonality characteristics, and excessive job
strain all have been shown to increase the
risk of disease (1—6). It is not clear
whether these factors exert their influ-
ence independently of one another or
whether, as others have suggested (7),
they have a common feature which links
them. Since these psychosocial factors are
associated with a large and diverse set of
disease outcomes, it is possible that such a
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common feature results in disease via a
decrease in host resistance (8, 9).

A variety of cross-sectional studies in-
dicate that “poor” perceived health may
be such a common feature. People who re-
port higher levels of isolation, negative
life events, depression, job problems, un-
happiness, life dissatisfaction, unemploy-
ment, etc., also report higher rates of poor
perceived health (10—14). The interpreta-
tion of such a pattern of associations is
clouded by our lack of certainty as to the
meaning of reports of perceived health.
Do they, for example, reflect an individ-
ual’s “true” health status? Or do they
reflect only a correlation with other vari-
ables such as demographic status, social
functioning, or psychological state? Or
do they actually reflect a measure of over-
all susceptibility, controlling for current
physical health status, which is of pro-
spective significance? The answers to these
questions have important implications
for the understanding of psychosocial in-
fluences on health.

Research on the validity of perceived
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health measures has typically taken one
of three approaches. In the first approach,
investigators have examined the re-
lationship between perceived health
status and findings from physical exami-
nations or physician ratings (15-19). In
general, a moderate but significant corre-
lation is found between perceived health
measures and such clinical measures.
Conceptually, however, this approach as-
sumes that examination or physician-
based measures are the standard by
which to evaluate the validity of per-
ceived health ratings. Because clinical
measures vary widely in their specificity,
sensitivity, and ability to predict future
health status, this is not a defensible as-
sumption.

A second approach examines the re-
lationship between perceived health mea-
sures and various measures of functional
ability (20—23). Here there is often a sub-
stantial correlation between the two mea-
sures, with those perceiving their health
as fair or poor belonging to a more funec-
tionally impaired group. However, an in-
dividual’s ability to perform various ac-
tivities reflects both physical health
status and the ability to cope with any

health problems that may exist. It thus.

represents a mixture of physical and
psychosocial factors which make it inap-
propriate as a standard by which to judge
perceived health reports.

Finally, a third approach concentrates
on the multitude of factors which can be
shown to influence perceived health mea-
sures (10—14). For example, unhappiness,
life stress, depression, and life satisfac-
tion all have been found to be associated
with perceived health, as have age, sex,
marital status, and employment status.
The fact that such associations exist does
not necessarily mean that perceived
health reports have no relationship to
health status. Such a conclusion can be
drawn only after the effects of confound-
ing variables on perceived health have
been statistically removed. Unfortu-

nately, the current literature does not
allow us to make such calculations.

Thus, for a variety of reasons, physi-
cians’ ratings, clinical findings, and func-
tional ability measures are not appropri-
ate measures by which to assess the valid-
ity of perceived health reports. Analysis
of the association between perceived
health and mortality in a prospectively
followed cohort avoids many of the above
problems of interpretation, and evidence
from two sources suggests that such an
analysis might prove fruitful. In their
20-year follow-up of the Midtown Man-
hattan Study, Singer et al. (24) found that
the strongest predictor of mortality, aside
from sex and age, was perceived health.
Similarly, in a prospective study of 3128
persons over 65 years old in Manitoba,
Mossey and Shapiro (25) found that there
was substantially increased mortality
over seven years for those who perceived
their health as poor rather than as excel-
lent. Significantly, they were able to con-
trol for a number of important variables,
including the use of a measure of physical
health status derived from physician re-
ports of diagnosed conditions, self-reports
of conditions, utilization of health care
services, number of hospitalizations and
surgery, and other indicators.

In the analyses presented here, we ex-
amine the relationship between perceived
health status and nine-year mortality in
the cohort of 6928 people in Alameda
County, California, followed since 1965
by the Human Population Laboratory.
The representativeness of this population,
the careful tracing and determination of
vital status, and the presence of perceived
health reports as well as a variety of other
measures known to be associated with
mortality provide an excellent data base
for assessing the relationship between
perceived health and mortality. The pres-
ence of information in 1965 concerning
health practices, social network partici-
pation, and psychological functioning al-
lows us to examine some of the pathways
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by which perceived health may exert an
influence on mortality.

MATERIALS AND METHODS

Study population. The data utilized in
this report come from’ ongoing studies in
Alameda County, California, conducted
by the Human Population Laboratory, a

" part of the State of California Department

of Health Services. In 1965, 8023 nonin-
stitutionalized adults (age 20 years and
over, or age 16 years and over if ever mar-
ried) in 4452 housing units wére selected
on the basis of a stratified systematic
sample of Alameda County housing units.
The sampling procedures are’discussed

" in greater detail by Hochstim (26). Com-

pleted questionnaires were received from
6928 of the respondents (86 per cent).
When compared to respondents, the small

group of nonrespondents contained more

older people, malés, whites, and single
or widowed persons. The present analysis
considers the entire group of 6928 respon-
dents, which included 3158 men and 3770
women 16—94 years of age.
Ascertainment of vital status. Mortality

data were collected for the nine-year pe-

riod from 1965 to 1974, when a second
wave of data collection was conducted

" (27, 28). Death certificates were obtained

for respondents thought to be deceased
and were verified against 1965 question-
naire data. Altogether, 717 deaths were

discovered for the nine-year period. "

Through these procedures, all but 302 re-

" spondents (4 per cent) of the or1g1na1

sample were located. These unlocated re-
spondents were not found to be signifi-
cantly different with respect to 1965 phys-
ical health status from those respondents
who were located. In addition, a margin-
ally significant excess number of persons
with fair or poor perceived health were
lost to follow-up. Persons not located or
positively identified as deceased were as-
sumed to be living.
Variables studied. Eighteen Varlables
were chosen for inclusion in this analysis

on the basis of their importance as ad-
justment factors, as variables known to be
associated with mortality in this cohort,
and as variables known or assumed to
have an association with perceived
health. Table 1 presents the 18 variables,
scoring categories, and explanatory re-
marks. Perceived health status was mea-
sured by responses to the question, “All in

" all, would you say your health is excel-

lent; good, fair, or poor?” A measure of
perceived health relative to age peers was
also included. Demographic variables in-
cluded age, sex, education, and income in
1965. An index of physical health status
in 1965 was constructed from reports of
disability, ¢hroni¢ conditions, symptoms,
and energy level (29). This six-level index

~ has been shown to be strongly predictive

of mortality in this cohort (28, 30, 31).
‘Two other factors predictive of mortal-
ity in the Human Population Laboratory
¢ohort—health practices (28, 31—33) and
social network participation (5)—weére
also included. For this analysis, we used
an index of health practices in which one
point is scored for each of five low risk
behaviors in the areas of smoking, drink-
ing, sleep habits, relative weight for height,
and leisure-time physical activity. Social
network participation was measured by

-a composite index of items relating to

marital status, contacts with friends and
relatives, and membership in various
kinds of groups.

Finally, several measures of psycholog-
ical functioning were included on the
basis of preliminary analyses of their
univariate relationships with perceived
health and previous reports in the litera-
ture. In this category were measures of
anomy (84), morale (35, 36), overall hap-
piness, and depression (37).

REsuLTs

Perceived health and mortality. Age-
specific mortality rates from all causes for
men and womien at different levels of per-
ceived health are presented in table 2. As
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expected, both the age-sex specific rates
and the age-adjusted rates showed a con-
sistent and strong gradient associated
with perceived health. This gradient of
increased risk associated with poorer per-
ceived health was violated in only one out
of 24 comparisons. Using the Mantel-
Haenszel chi-square statistic (39), the dif-
ference in mortality rates for men and
women of different ages who perceived
their health as excellent versus poor was
highly significant (x* = 20.0 for men and
21.6 for women, p < 0.001). Similarly,
when respondents who rated their health
as excellent or good were compared with
those who rated their health as fair or
poor, the difference was highly significant
(x* = 54.6 for men and 53.4 for women, p
< 0.001).

Perceived health ratings were also re-
lated to baseline physical health status,
as shown in table 3. The strength of the
correlation (Kendall’s 7;) between the two
was highly significant for all respondents
(1 = 0.39, p < 0.001) and was consis-
tently strong for all age-sex groups (75 =
0.28—-0.46, p < 0.001). This correlation

" increased with age and was somewhat

higher for women than it was for men. As
expected, perceived health reports were
also associated with a number of other
variables, as presented in table 4. People
who perceived their health as poor rather
than excellent reported fewer health
practices, greater social disconnection,
greater anomy, fewer positive and more
negative feelings, higher rates of being
“not too happy,” and higher rates of de-
pression. Thus, as previous reports have
indicated, perception of health as poor is
associated with a wide variety of other
measures.

To examine the influence of perceived
health on mortality independent of these
other associated factors, a multiple logis-
tic model was utilized. Logistic coeffi-
cients were estimated using maximum
likelihood procedures; discriminant anal-
ysis provided the initial values, and the

final values were arrived at via Gauss-
Newton iteration (40—42). From this anal-
ysis, we can obtain an estimate of the
approximate relative risk associated with
excellent versus poor perceived health
while controlling for the impact of other
covariables. Univariate logistic analyses
were first carried out in order to exam-
ine the relationship between each cate-
gorical variable and mortality. If this
relationship was not found to be logistic,
the subcategories were replaced by a series
of n — 1 dichotomous variables repre-
senting each category of the variable.

Table 5 presents the results of the two
multiple logistic analyses. The data from
the first analysis (Analysis A in table 5)
show an association between level of per-
ceived health and nine-year mortality
from all causes. Persons who in 1965
rated their health as poor rather than ex-
cellent had a nearly twofold increased
risk of death over the period, even when
the effects of other significant covariables
were eliminated. Table 5 also shows that
this effect was highly significant (p <
0.001) with a relatively small 95 per cent
confidence interval (1.77~2.13). The im-
pact of other variables such as physical
health status, health practices, social
networks, sex, and age was also highly
significant, confirming previous analyses
(5, 28, 31—-33).

A second multiple logistic analysis was
carried out on a set of variables which in-
cluded all variables significant in the first
analysis plus additional variables reflect-
ing psychological funictioning. The results
of this analysis are presented in table 5 as
well (Analysis B). Again, the impact of
perceived health on mortality was strong
and significant. The increased logistic
coefficient for perceived health reflects
the fact that several variables included in
the previous analysis (income, education,
and health relative to peers) were exclud-
ed from this analysis. Although they were
not significant predictors in the first anal-
ysis, they do exert some impact on the
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Based on McClosky and Schaar (34) and Berkman (36); no. of anomic statements

Low (0—38)/high (4-9)

Anomy

endorsed

Morale

Based on Bradburn (35); no. of positive or negative feelings endorsed

Low (0—3)/high (4-9)
Low (0—4)/high (5—9)
Very or pretty/ not too

Present/absent

Positive feelings
Negative feelings

Happiness

Based on Roberts and O'Keefe’s (51) analysis of items on the 1965 questionnaire;

Depression

presence of depression defined as a score >21 (approximately one standard de-

viation above mean)
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risk estimates derived for perceived health
and other variables. The analyses pre-
sented in table 5 demonstrate that anomy,
morale, depression, and unhappiness are
not significant covariables and cannot ac-
count for the impact of perceived health
on mortality. Indeed, they appear to have
no independent impact at all.

Time and cause of death. Because death
certificates were secured for each dece-
dent, it was possible to examine the re-
lationship between perceived health and
time and cause of death. Figure 1(a) pre-
sents the cumulative proportions of deaths
for each successive year for the four per-
ceived health categories. The trajectory
of deaths for the poor perceived health
group was substantially different from
that for the other three perceived health
groups. Respondents who judged their
health as poor in 1965 and who died in
the nine-year follow-up period died ear-
lier than decedents who had reported
their health as excellent, good, or fair.
The median time of death for those who
reported poor health was approximately
two years earlier than that for those who
did not. Survival curves presented in fig-
ure 1(b) present a similar picture. Here,
however, the differences among the four
perceived health groups are more pro-
nounced. Furthermore, the differences be-
tween the two extreme groups—excellent
versus poor—increased over time, sug-
gesting that the association between per-
ceived health and mortality is not a re-
flection of an excess of deaths occurring in
the first year or two after 1965.

Adequate numbers of deaths were pres-
ent for a separate consideration of deaths
due to ischemic heart disease (Interna-
tional Classification of Diseases, 8th Re-
vision, code nos. 410—414), cancer (140—
209, 230—239), and other causes. Table
6 presents the age- and sex-specific mor-
tality rates for different categories of
perceived health for these three causes. In
order to have at least four deaths per cell,
the “excellent” and “good” categories
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TaABLE 2

Age-speciﬁé’ mortality rate per 100 (all causes) for men and women by perceived. health,
Alameda County, CA, 1965-1974

Peréeived health

Age (years) Excellent Good Fair Poor
Rate n Rate n Ratle n Rate n
Men.
16—-29 0.7 274 1.6 368 1.7 58 0.0 10
30-44 2.1 338 2.5 600 4.2 119 25.0 8
45-59 7.0 171 9.5 493 21.1 147 37.5 24
60+ 41.4 87 35.4 285 57.1 140 63.0 27
Crude rate 6.6 870 9.7 1746 25.2 464 40.6 69
Age-adjusted rate* 9.5 9.8 17.2 22.1
Women
16—-29 0.0 286 0.8 531 0.9 107 0.0 3
30-44 1.5 268 2.6 718 6.8 161 7.1 14
45-59 3.2 190 5.6 536 10.7 196 31.6 19
60+ 19.3 109 30.1 375 39.9 213 54.5 33
Crude rate o 3.6 853 i 2160 17.4 677 36.2 69
Age-adjusbed rate* 4.8 8.2 12.1 24.5
* Adjusted, by the indirect method (38), to the total study population.
were commbined and compared with the DiscussioN

“fair” and “poor” categories. Inspection of
table 6 reveals that persons who had ex-
cellent or good perceived health had lower
mortality rates than those who had fair or
poor perceived health in the 13 out of 15
comparisons for which there were ade-
quate numbers. of deaths. This increased
risk due to fair or poor perceived health
was present for deaths due to ischemic
heart disease for all ages for both men and
_women, for cancer deaths for men of all
ages and for women under 44 years of age,
and for men and women in all age groups
for the remaining causes of death.

The analyses presented above demon-
strate a significant association between
perceived health and mortality. The in-
creased risk of death associated with poor
perceived health is consistent, strong, and
operates over time. Furthermore, for

- those respondents over 29 years of age,

increasingly poor perceived health is as-
sociated with increasing mortality rates.

~Although levels of perceived health are
- associated with many other variables,

multivariate analyses indicate that the
impact of poor perceived health operates,

Tasie 3

Mean percéived health* for men and women at different levels of physical health status,
by age (in years), Alameda County, CA, 1965

Physical health Men Women

status ' 16—~29 30-44 45—59 60+ 16—-29 30—44 45-59 60 -+
Severe impairment 3.00 2.74 3.09 3.05 2.64 2.60 2.80 2.86
Lesser impairment 2.29 2.31 2.35 2.40 2.14 2.40 2.43 2.47
=2 chronic conditions 2.60 2.13 2.38 2.15 2.35 2.41 2.27 2.14
1 chronic condition 1.87 1.95 2.03 1.96 2.02 2.04 2.05 1.98
=1 symptom 1.78 1.81 1.95 1.95 1.87 .1.87 1.85 1.82
No complaints 1.52 1.57 1.65 1.75 1.54 1.65 1.66 1.66

* Bxcellent = 1, poor = 4.
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TaABLE 4

Association of perceived health with other variables for men and women aged 20 years and over,
Alameda County, CA, 1965

. Men Women

Per cent reporting; Excellent Poor Excellent Poor
Low health practices (0—2) 1.7 27.5 1.5 30.4
Most disconnected 7.9 33.3 11.5 31.9
High anomy 25.7 75.4 26.5 60.9
Low positive feelings (0-3) 38.7 79.7 38.7 62.3
High negative feelings (=5) 20.3 62.3 20.9 50.7
“Not t00” happy 5.4 50.7 4.3 44.1
Depression present 3.2 80.3 5.4 76.5

to some extent, independently of these
variables. From these analyses, we can
see that the effect of perceived health on
mortality is not due to its association with
other variables, particularly those related
to health practices, social network par-
ticipation, or psychological state. This in-
dependence of the impact of perceived
health on mortality from discretionary
behaviors, social functioning, and psycho-
logical state is especially noteworthy since
participation in high risk activities, so-
cial isolation, or depression are plausible
pathways by which perceived health might
influence mortality.

On the other hand, the independent
impact of perceived health on mortality
should not be taken to indicate that these
other variables are not important. Indeed,
health practices and social network par-
ticipation (but not psychological state) are
significant factors in the mortality expe-
rience of this cohort, and they are also as-
sociated with perceived health. Individu-
als who have low perceived health tend
also to engage in more high risk be-
haviors such as smoking and alcohol con-
sumption, to be more isolated, and, in
general, to be at higher risk on many
other variables. According to the present
analyses, those individuals who perceived
their health as poor, were socially most
disconnected, and had a low health prac-
tice score were at an almost eightfold in-
creased risk of death in the nine-year
follow-up period. The nature of the in-

teraction between these variables in their
impact on mortality needs to be clarified
and will be a subject of further explora-
tion.

Our analyses demonstrate that the ef-
fect of perceived health is independent of
physical health status. Because we have
used a measure of physical health status
derived from self-report items, this bears
some comment. The physical health status
measure used here has been utilized in a
number of other studies (5, 29—383), and
there exist data concerning its reliability
and validity (43, 44). In studies conducted
at the Human Population Laboratory,
this measure has had a consistent and
strong relationship to mortality and has
demonstrated the appropriate age and sex
gradients. We have examined the age-
and sex-specific mortality rates for per-
ceived health stratified by physical health
status. To have enough cases, excellent
and good perceived health were combined
and compared with fair and poor per-
ceived health, and physical health status
was dichotomized into two or more
chronic conditions or moderate or severe
disability versus better levels of health
status. There were sufficient data to ex-
amine this relationship for all respon-
dents age 30 years or older. In the 12
age-sex-physical health status strata,
there was only one case in which mortal-
ity rates were not worse for the fair or
poor perceived health group. Thus the re-
lationship between perceived health and
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CUMULATIVE PROPORTION OF DEATHS
PROPORTION SURVIVING
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1965 5 1967 . 1969 | 19871 ‘ 1973
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1974

1965 ; 1967 , 1969 | 1871 ;| 1973 |
1966 1968 1970 1972 1974

YEAR OF DEATH
Frcuze 1. Distribution of deaths (a) and proportion of respondents surviving (b) by year for men and
women age 16—94 years, Alameda County, CA, 1965-1974.

mortality holds for various levels of
health status.

Mossey and Shapiro’s (25) study of the
relationship between mortality and per-
ceived health in an over-65-year-old cohort
also provides strong support for the inde-
pendent influence of perceived health on
mortality. They derived an index of phys-
ical health status from health care claims
data which included physician-diagnosed
conditions, number of visits for serious
and chronic conditions, hospital admis-
sions, and surgery. As in the present
analysis, this index was significantly as-
sociated with perceived health, and the
impact of perceived health on mortality
was significant when both this index of
physical health status and perceived
health were entered into a multiple logis-
tic analysis.

With the exception of mortality out-
comes, all variables used in these anal-
yses are based on self-report. It is thus
possible that they merely tap some single

underlying dimension. If this were true,
then the resultant multicollinearity would
result in underestimates of the logistic
coefficients associated with each variable.
We conducted a series of stepwise multiple
logistic analyses in which various models
were compared in order to assess the ex-
tent of this problem (45). In general, the
results do not support such an interpreta-
tion. These analyses, which examined only
deaths from ischemic heart disease, sug-
gest that perceived health has a singular
role, with other psychosocial variables
having relatively little effect on the asso-
ciation between perceived health and
mortality (46).

If the association of perceived health
with mortality is not entirely due to
either physical health status, social net-
work participation, or psychological state,
then what are the pathways by which it
operates? Several possibilities present
themselves. It is of course possible that
there are physiological, behavioral, so-
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TABLE 6
Age-specific mortality rates per 100 for three causes by perceived health for men and women, Alameda County, CA, 1965—-1974

Cancer Other causes

Ischemic heart disease

Men

Fair
or
poor

Women
Excellent
or good

Fair
or
poor

Men

Excellent
or good

Women
Fair
or
poor

Excellent
‘or good

Fair
or
poor

Men

Fa;r Excellent
0 or good
poor

‘Women:

Fair Excellent-
or or good
poor g

Excellent
or good

Age
-(years)

%

0.93
1.60

3.61

16-—-29

400
8.84
19.11

-
0.64
2.86

18.01

1.32
2.07
9.50

3.94
8.77

16.77

2.28
1.86
6.10

0.91
2.20
6.20

s
0.69
11.98

_x
9.94
25.15

30—44
45-59

4.68 -
16.17

2.41

10.48

1.86
18.29

8.33

60+

KAPLAN AND CAMACHO

* Less than four deaths.

cial, or psychological factors which we
have not measured, or have inadequately
measured, that can shed further light on
the pathways by which perceived health
is associated with mortality. It is also pos-
sible that the perception of one’s health as
poor or excellent engages psychophysio-
logical mechanisms which result in de-
creased or increased host resistance. Fur-
ther information is needed to address
either of those possibilities.

Tt is also possible that perceived health
reports index occult disease, which al-
though present is not represented either
in diagnosed conditions or self-reports of
symptoms or complaints. If this were true,
then we might expect to see a differential
impact of perceived health on various
causes of death. Further analyses will ex-
amine this issue in greater detail; how-
ever, at the present, the analyses pre-
sented in table 6 do not support such a
differential impact of perceived health on
ischemic¢ heart disease, cancer, or other
cause deaths. The data point to still an-
other possibility more consistent with the
concept of generalized susceptibility. Al-
though the pathways by which such
generalized effects operate are unclear,
recent work in the field of psychoneuro-
immunology is suggestive (47). This evi-
dence demonstrates the considerable in-
teraction between nervous, endocrine,
and immunologic systems and the exis-
tence of psychosocial influences on these
interactions. It seems possible that indi-
viduals may be able to access information
about the state of these systems and that
such information can be utilized in arriv-
ing at judgments of perceived health. Al-
though highly speculative, such a possi-
bility suggests the need for studies that
examine the relationship between per-
ceived health and information on a wide
range of physiological, social, and psycho-
logical levels.

Regardless of the mechanisms, these
results seem to us to have profound impli-
cations. Increased emphasis on technolog-
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ical medicine has tended to result in less
and less attention to what people say
about their health (48). The strong re-
lationship between perceived health and
mortality would argue for increased at-
tention to the meaning of such reports.
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